C-Jun N-terminal kinase (JNK) regulation of iNOS expression in glial cells: predominant role of JNK1 isoform.
The mitogen-activated protein kinases (MAPKs) play a central role in mediating the activation and transcriptional responses of diverse cells, including glia. c-Jun N-terminal kinase (JNK), a member of the MAPK family, is activated by a variety of stress and proinflammatory signals and in turn phosphorylates its downstream substrates including nuclear factors, leading to transcriptional activation of target genes. There are at least three subtypes of JNK (i.e., JNKs 1-3) that may play isoform-specific roles. This study examined the role of JNK isoforms in the induction of inducible nitric oxide synthase (iNOS) in astrocytes in response to lipopolysachharide (LPS) and interferon (IFN)-gamma. While an inhibitor of the JNK pathway (SP600125) inhibited iNOS expression, ectopic expression of a constitutively active form of MEKK1 (MAPK/ERK kinase kinase- 1), an upstream activator of JNK, led to an induction of co-transfected iNOS promoter activity and, in the presence of LPS, to an enhanced expression of iNOS. RNA knockdown studies with JNK subtype-specific short-interfering RNA (siRNA), indicated that JNK1- but not JNK2- nor JNK3-specific siRNA, interfered with LPS/IFNgamma induction of iNOS. It is concluded that, of the three JNK forms, JNK1 is the major mediator of iNOS induction and perhaps, inflammatory signaling in general, in glial cells.